NF-E2-related factor 2 inhibits lipid accumulation and oxidative stress in mice fed a high-fat diet.
NF-E2-related factor 2 (Nrf2) is a transcription factor that is activated by oxidative stress and electrophiles that regulates the expression of numerous detoxifying and antioxidant genes. Previous studies have shown that Nrf2 protects the liver from xenobiotic toxicity; however, whether Nrf2 plays a role in lipid homeostasis in liver is not known. Accordingly, wild-type and Nrf2-null mice were fed a high-fat diet (HFD) for up to 4 weeks. Hepatic gene expression and lipid profiles were analyzed for changes in fatty acid, triglyceride, and cholesterol status. It is interesting to note that HFD reduced the mRNA expression of Nrf2 and its target genes in wild-type mice. The mRNA expression of lipogenic and cholesterologenic transcriptional factors and their target genes, such as sterol regulatory element-binding proteins 1c and 2, fatty acid synthase, acetyl-CoA carboxylase 1, fatty acid elongase, 3-hydroxy-3-methylglutaryl coenzyme A synthase and reductase, and low-density lipoprotein receptor mRNA expression were higher in Nrf2-null mice compared with wild-type mice after feeding a HFD, suggesting that Nrf2 may suppress these pathways. Hepatic triglycerides and cholesterol levels were not different between genotypes, whereas concentrations of hepatic free fatty acid and malondialdehyde equivalents were higher in Nrf2-null mice compared with wild-type mice 4 weeks after HFD feeding. Overall, these results suggest that Nrf2 inhibits lipid accumulation and oxidative stress in mouse liver after feeding a HFD, probably by interfering with lipogenic and cholesterologenic pathways.